We evaluated the impact of early embryonic deletion of huntingtin (htt) from pyramidal neurons on cortical development, cortical neuron survival and motor behavior, using a cre-loxP strategy to inactivate the mouse htt gene (Hdh) in emx1-expressing cell lineages. Western blot confirmed substantial htt reduction in cerebral cortex of these Emx-htt KO mice, with residual cortical htt in all likelihood restricted to cortical interneurons of the subpallial lineage and/or vascular endothelial cells. Despite the loss of htt early in development, cortical lamination was normal, as revealed by layer-specific markers. Cortical volume and neuron abundance were, however, significantly less than normal, and cortical neurons showed reduced brain-derived neurotrophic factor (BDNF) expression and reduced activation of BDNF signaling pathways. Nonetheless, cortical volume and neuron abundance did not show progressive age-related decline in Emx-htt KO mice out to 24 months. Although striatal neurochemistry was normal, reductions in striatal volume and neuron abundance were seen in Emx-htt KO mice, which were again not progressive. Weight maintenance was normal in Emx-htt KO mice, but a slight rotarod deficit and persistent hyperactivity were observed throughout the lifespan. Our results show that embryonic deletion of htt from developing pallium does not substantially alter migration of cortical neurons to their correct laminar destinations, but does yield reduced cortical and striatal size and neuron numbers. The Emx-htt KO mice were persistently hyperactive, possibly due to defects in corticostriatal development. Importantly, deletion of htt from cortical pyramidal neurons did not yield age-related progressive cortical or striatal pathology.
Introduction
An expanded CAG repeat in the ubiquitously expressed Huntingtin gene (termed HD in humans) is causal for the neurodegeneration in the striatum and cortex in Huntington's disease (HD). Among its functions, the protein derived from the normal HD allele (i.e. huntingtin, or Htt in humans) interacts with microtubules, the dynein/dynactin complex and kinesin to regulate the microtubule-dependent transport of proteins and organelles in neurons (Caviston et al., 2007; Colin et al., 2008; Gauthier et al., 2004; McGuire et al., 2006; Saudou and Humbert, 2016) . Huntingtin also appears to play a role in dividing cells through its presence in spindle microtubules of the centrosome. Accordingly, huntingtin knockdown has been found to reduce cell division in vitro (Godin et al., 2010) . Consistent with an important role of huntingtin in cell division in at least some brain regions, we have found that Hdh −/− embryonic stem cells injected into blastocysts readily survive in brainstem, but are greatly underrepresented in cortical and striatal areas, the major sites of neuron loss in HD (Reiner et al., 2001) . Similarly, studies in zebrafish have shown that huntingtin plays a greater role in forebrain than midbrain and hindbrain development (Henshall et al., 2009) . We have further found that at embryonic day 12.5, Hdh −/− neuroblasts are as abundant in cortex, striatum, and thalamus as they are in brainstem in mice with blastocyst injection of Hdh −/− embryonic stem cells (Reiner et al., 2003) . This suggests that the underrepresentation of Hdh 
